Data obtained from special questions on the Michigan Survey of Consumer Attitudes over several years are used to analyze stock market beliefs and portfolio choices of household investors. Consistent with other survey results, expected future returns appear to be extrapolated from past realized returns. The data also indicate that expected risk and return are strongly influenced by economic prospects. When investors believe macroeconomic conditions are more expansionary, they tend to expect both higher returns and lower volatility, which implies that household Sharpe ratios are procyclical. Separately, perceived risk in equity returns is found to be strongly influenced by household investor characteristics, consistent with documented behavioral biases. Finally, expectations reported by respondents are given further credence by the finding that those reporting higher expected returns and lower uncertainty also report a higher proportion of equity holdings in their portfolios. Overall, the results lend support to the view that equity valuations are lower during recessions -and subsequent returns are higher -because of pessimism about future returns.
Introduction
A growing body of research has aimed to explain the apparent predictability of stock returns and, in conjunction, offer a rationale for the connection between expected returns and the business cycle. As summarized by Cochrane (2005, pg. 466) , "most solutions introduce something like a 'recession' state variable" that makes stocks more feared than pure wealth bets because stocks do poorly at particularly inopportune times. The risk premium is arguably higher in the recession state because at such times either effective risk aversion is unusually high -as in models with a slow-moving habit stock (Campbell and Cochrane, 1999 ) -or household income risk is unusually high (Constantinides and Duffie,1996) .
Traditionally, the empirical research on this topic has focused on the interaction between stock prices and macroeconomic variables, where expectations and preferences are inferred from equilibrium outcomes. However, additional progress may require a more direct approach, which focuses on the actions and expectations of household investors, the agents presumably at the center of models with time-varying expected returns. This research strategy is employed, for instance, by Brunnermeier and Nagel (2006) , who try to identify and gauge time-varying risk aversion by analyzing the response of household portfolio allocations to fluctuations in wealth. 1 More generally, as emphasized in John Campbell's AFA Presidential address (2006) , asset prices are probably influenced by household financial choices, but these choices might not be readily explained by existing "textbook" theories.
In this paper, we analyze new microdata for evidence on the relationship between expected returns, risk and macroeconomic conditions. To that end, we study household-level investor expectations and asset allocations using data from a special supplement added to the Michigan Survey of Consumer Attitudes between 2000 and 2005. To our knowledge, it is the first study to examine household-level portfolio choices together with data on the household investors' expectations of both risk and returns on stocks. What is more, the accompanying data from the regular Michigan survey questions measure respondents' perceptions about current and future economic conditions, which is instrumental for gauging the influence of business-cycle factors on expected returns.
Our analysis begins by examining the time series characteristics of the average household investor's expected return on stocks. First, we examine whether survey respondents tend to extrapolate future returns from past experience, as documented in other survey-based studies.
We then analyze the influence of perceived economic conditions on both the expected level of stock returns and the expected risk. Although our data is collected over the span of only five years, the cross-section provides an ample supplementary source of variation in expected economic conditions. Finally, we examine the credibility and relevance of respondents' reported beliefs by testing whether those beliefs help explain the cross-sectional variation in portfolio shares allocated to stocks.
In sum, we find that when investors have a more favorable assessment of short-or medium-term macroeconomic conditions, they tend to expect higher returns. This relation holds even when we control for near-term economic news the respondent might expect. Second, we find that the expectation of more favorable economic conditions has a strong negative effect on expected stock market risk. Together, these results suggest that, for most household investors, forward-looking Sharpe ratios are unequivocally higher when the economy is expected to be strong -a finding that appears to fly in the face of the axiom that stock market returns should compensate investors for exposure to macroeconomic risks. In conjunction with these results, we find that households portfolio choices are influenced by the beliefs reflected in their reported expectations. Specifically, portfolio equity positions are significantly higher for those respondents who anticipate higher returns and lower uncertainty.
As argued in greater detail below, taken together, these findings lend support to a behavioral explanation for time-varying expected returns. In particular, while not necessarily ruling out time-varying risk aversion as a contributing factor, the results suggest that equity valuations are low during recessions -and the subsequent returns are high -because at such times household investors become unduly pessimistic about future stock returns. The converse occurs during an economic boom.
The rest of the paper is structured as follows. Section 2 summarizes some of the related research. Section 3 describes the survey instrument and discusses data construction and quality.
Sections 4 and 5 focus on time-series and cross-sectional determinants of investors' expected market returns. Section 6 takes up investor assessments of stock market risk. Section 7 analyzes the relationship between investors' reported beliefs and their portfolios. Section 8 provides a tentative reconciliation of our findings with the research on stock return predictability. Section 9 concludes.
Previous Research
Our findings add to the recent body of survey-based studies on expected stock market returns. One the first in the recent wave of survey studies is Welch (2000) , which provides a revealing snapshot of the wide variation in perceptions of the equity premium among academic financial economists. Our analysis is more closely related to Fisher and Statman (2002) , Vissing-Jorgensen (2003) , Harvey (2003, 2005) and Dominitz and Manski (2005) .
The first two analyze responses from a Gallup/UBS survey of retail mutual fund investors and provide evidence that respondents tend to forecast continuation of recent past performance, that is, they extrapolate from past returns. They also find evidence of other apparent cognitive biases, though Vissing-Jorgensen suggests this is less apparent among wealthier respondents. Harvey (2003, 2007) analyze CFOs' responses to survey questions regarding levels and volatility of short-and long-term excess returns. They find evidence of extrapolation from recent returns in one-year forecasts but nearly time-invariant long-term expectations. They also find a positive correlation between ex ante expected returns and ex ante volatility in the long-horizon forecasts, but no consistent relationship over shorter time intervals. Their latter study focuses on determinants of CFOs' perceptions of risk, and on how those assessments correlate with corporate policies at their firms. Dominitz and Manski (2005) use the Michigan Survey of Consumer Attitudes to examine stock market beliefs, but draw upon different survey questions than ours. In particular, they analyze respondents' assessments of the probability that a typical diversified stock mutual fund will increase in value over the coming year -a measure related to both risk and return. Their findings suggest that many investors expect persistence in stock market performance. In addition, they document substantial cross-sectional heterogeneity in beliefs, which are systematically related to demographic characteristics such as gender and education.
3
Of course, the traditional and perhaps still most prevalent approach to measuring expected returns relies upon using realized returns as a noisy proxy, under the joint hypothesis of rational expectations. Time variation in expected returns -the stochastic discount factor -is thus estimated by regressing realized returns on ex ante observable conditioning variables. 4 The use of realized returns has led to some puzzling findings, prompting Elton (1999) , for instance, to argue that the "logical explanation for the anomalous results is that realized returns are a very poor measure of expected returns." Indeed, as pointed out by Welch (2000) and Fama and French (2002) , among others, time-variation in expected returns works against the convergence of average realized return to expected return. When required (expected) returns rise, stock prices generally decline as a result, causing actual measured returns to be low. 5 Our final bit of analysis suggests that this problem might not be easy to finesse.
3 In another study focused on the measurement of consumer confidence, Dominitz and Manski (2004) also document a positive correlation between expected business conditions and the perceived probability of a positive return.
4 Some classic studies in this vein are Chen, Roll, and Ross (1986) and Fama and French (1989) . Among the more recent studies that fall into this category are Lettau and Ludvigson (2001) and Goyal and Welch (2002) .
5 Recent studies have proposed a variety of alternative methods that do not use actual returns or investor surveys to estimate expected returns. Instead, they rely on ex ante forecasts of fundamentals, which, in conjunction with the level of stock prices or dividend yields, can be used to construct ex ante estimates of expected long-run returns. For instance, Claus and Thomas (2001) and Gebhardt, Lee and Swaminathan (2001) , use analysts' earnings forecasts, whereas Fama and French (2002) use macroeconomic forecasts of earnings and dividends to obtain estimates of expected market returns. Campello, et.al. (2004) infer expected stock returns from estimates of expected returns on Our study also is also closely related to research on the role of investor sentiment (see, for instance, Lee, Shleifer, and Thaler, 1991 and Qiu and Welch, 2006) . This literature attempts to link sentiment measures to observed asset prices by identifying a set of assets that are most likely to be affected by decisions of individual investors. However, in these studies it is unclear whether sentiment translates into asset prices through its effect on agents' expected returns, perceived risk, or risk aversion. In contrast, we attempt to bridge the gulf between this strand of research and the traditional asset-pricing literature by identifying the fundamental reasons that measures of "sentiment" affect investors' beliefs and actions.
Data and Variable Construction

A. Survey description
Our data are obtained from the Michigan Survey of Consumer Attitudes, conducted by the Survey Research Center (SRC) at the University of Michigan. Each month, the SRC conducts a minimum of 500 phone interviews, the data from which are used to compute a number of commonly cited gauges of macroeconomic conditions, such as the Index of Consumer Sentiment. A special supplement with questions pertaining to respondents' views about the stock market was added to 22 of the surveys conducted between September, 2000 and October, 2005. 6 These questions were asked only of those households that reported having at least $5,000 in stock or stock mutual fund holdings. Between 35 and 45 percent of the survey respondents in any given month satisfied this selection criterion. 7 Among these households, which form the basis of our study, the median equity-owner held $75,000 in stocks and stock funds.
bonds, which are in turn constructed from prevailing yield spreads and forecasts of default rates. Other examples include Welch (2000); Fraser (2001); Brav, Lehavy, and Michaely (2003) . 6 Specifically, questions on stock market beliefs were asked on 11 surveys conducted between September 2000 and November 2001. Beginning January 2002, such questions were asked quarterly, and semi-annually after April 2003. The set of questions in this section evolved somewhat over this time.
7 By this measure, the equity ownership rate of Michigan survey participants was consistent with that in the population-weighted data from the Survey of Consumer Finances (SCF), which indicates that 40 percent of U.S. households owned at least $5,000 in equities.
The first two pages of Appendix A detail the supplementary questions, which fall into four categories: (i) those that gauge the respondent's knowledge and awareness, (ii) those that inquire about expected average stock market returns over various horizons, (iii) those that ask for a likelihood that particular ranges of outcomes would be realized, and (iv) those asking about the respondents' portfolio choices. Also shown are some key questions from the standard monthly Survey used by the SRC to gauge consumer attitudes. This subset of questions, which our analysis uses, asks for respondents' assessments of macroeconomic conditions and their own economic prospects. We also use basic demographic information collected by the survey on respondents' age, education, income, and family status.
B. Measuring Expected Returns, Perceived Risk and Equity Holdings
We measure expected stock market returns from responses to the question: "looking years?" In addition, we gauge longer-term expected returns from a follow-up question, which asks for the average annual return they expect over the "next ten to twenty years". A third measure of expected returns, focused on their own equity portfolio, is drawn from responses to an analogous question about the respondent's "own holdings of stocks, including individual stocks and stocks in mutual funds or retirement accounts".
The top panel of Table 1 reports summary statistics of these three measures of expected returns. A median investor expects the market and their own portfolio to earn an average return of 10 percent over the long-term horizon, and about 8 percent over the shorter horizon. The interquartile range of responses to all three expected returns questions spans 5 percentage points.
The distribution of expected returns is right-skewed, in part reflecting the fact that there are almost no negative responses. This, in itself, is not necessarily an anomaly since the survey sample is restricted to households currently holding equities.
Perceptions about the risk in stock returns are inferred from a survey question that asks respondents to assess the likelihood that stock market outcomes will fall within a specific range.
In particular, the survey asks "what do you think the chance is that the average return over the next 10 to 20 years will be within two percentage points of your guess, that is between R e -2 and R e +2 percent per year," where R e is their previously reported expected return. Their response thus provides an estimate of the perceived probability mass in the four percent band centered on the respondent's expected return. We find it more convenient to refer to the complement of this measure --the probability that average annual returns will fall outside the band. We call this measure "Uncertainty".
As shown in panel B of exaggerates the true weight on 50 percent. There is no easy way to correct for this bias though, as discussed below, our "quality filter" eliminates observations in which the respondent always gave "50 percent" answers to questions soliciting outcome probabilities.
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This measure of the perceived equity return risk can be transformed into the more conventional metric, standard deviation, under some standard distributional assumptions. In particular, if we assume that annual stock market returns are lognormally distributed, then expected annual returns have finite second moments and time averages of annual market returns 8 A similar argument is put forth in Tversky and Kahneman (1974) , who attribute the prevalence of 50/50 responses to the behavioral bias called 'anchoring'. In their view, respondents often answer questions by starting from an initial value, or anchor, and adjusting insufficiently from that value to arrive at a response. Tversky and Kahneman found that, when experimental participants are asked open-ended questions like: "What is the probability that x will occur?" they tend to anchor on 50%, which could be interpreted as expressing "no opinion". (Campbell, Lo, and MacKinlay, 1997) . Assuming a 10-year horizon implies an annual return volatility of only 9.4 percent, which is at the low end of historical experience.
The third key variable drawn from the special survey questions is our measure of the First, we conducted preliminary analysis to gauge the respondents' knowledge of past stock market returns and to correlate this knowledge with respondent characteristics and other measures of response quality. The findings, detailed in Appendix B, are generally reassuring. In sum, we find that accuracy of the respondent's recollection was positively correlated with greater education, investment experience and more substantial equity ownership. The interviewer's assessment of the respondent's level of understanding of the questions in the overall survey instrument was also correlated with greater accuracy. Finally, we examined the non-responses to the past returns question and found that those characteristics predicting greater accuracy also predict a greater propensity to provide a response.
The analysis in Appendix B provides some help in choosing data quality filters which should eliminate observations that are most likely to contain low quality data or less thoughtful responses. First, we exclude respondents that failed to provide an answer to any of the three main questions about expected stock market returns. This filter reduces our sample 17 percent, from 4,012 to 3,340 observations. Then, we eliminate observations in which the respondents were judged by the interviewer as belonging in the bottom two categories of either "level of transaction assets such as checking and savings accounts), two-thirds of stockholders in the 2001 SCF report equity shares of at most 50 percent. About 18 percent of equity owners report shares of more than 75 percent.
understanding" or "attitude". Finally, we filter out respondents that gave 50/50 answers to all three survey questions soliciting probabilistic responses to hypothetical situations. The latter two filters together eliminated 207 observations, about 6 percent of the remaining sample.
The time pattern of household investors' expected returns
A. Evidence of extrapolation
Our analysis of respondents' expected returns initially focuses on how the distribution of expected returns changes across survey months. Although the time series dimension of the data is somewhat limited, the 22 observations do reveal a very suggestive pattern. pattern is also evident for the expected 10-20-year return, though the long-horizon forecasts appear to be less variable, as found by Graham and Harvey (2003) . Finally, these measures appear strongly correlated with past returns realizations, represented by the solid line that shows the average annual return realized on the S&P500 over the previous 10 years.
The effect of past returns on expected returns is further explored by regressions shown in Table 2 . 12 Average past returns are persistent regressors, and there is some risk that this relationship is at least partly spurious, as suggested by Boudoukh et.al. (2007) . To mitigate such concerns and to employ a unique aspect of our data, we augment the set of regressors with respondent's recollection of past returns. As shown in columns (1) and (4), both idiosyncratic perceptions of past returns and actual past returns are highly influential in shaping respondents' outlook over the medium-and long-run horizons. At the same time, past 3-month return has no effect on expectations, suggesting that, while investors appear to predict continuation of multiyear trends, they do not put extra weight on very recent fluctuations.
Qualitatively, these findings are consistent with previous survey-based studies of expected stock returns. Fisher and Statman (2002) CFOs' stock market expectations, Graham and Harvey (2003) find that recent returns (ranging from one week to one quarter) have a strong positive effect on the one-year-ahead equity premium, but not on the 10-year forecast.
B. Does wealth matter?
As pointed out by Campbell (2006) , in the context of asset-pricing models, wealthy households should have a disproportionate impact on equilibrium asset returns. Consequently, we follow Vissing-Jorgensen (2003) in examining whether the time series pattern of expectations, or the inclination to extrapolate from past returns, differs for respondents that have more at stake in the equity market and thus have stronger incentives to be informed. To do so, we divide the sample according to whether respondents had equity holdings in excess of $75,000, roughly the median reported equity wealth, and re-estimate the expected returns regressions for the wealthier subsample. The estimated coefficients, reported in columns (2) and (4), are quite similar to those based on the entire sample for both forecast horizons. As an alternative, we estimate a weighted least squares specification, with weights being proportional to the log of reported equity holdings. As shown in columns (3) and (6), this has no effect on the results.
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In sum, wealthier investors have the same proclivity to extrapolate from past longer-term returns as those with smaller stakes in the equity market. At first glance, this result seems to contradict Vissing-Jorgensen (2003), which finds that wealthier investors are less prone to link expected 12-month returns to their own portfolio returns over the prior 12 months. However, our exercise differs in two respects. First, our regressions gauge the link between expected market returns and past market returns (recalled and actual). In addition, we are focusing on somewhat longer-horizon forecasts. Thus, even if wealthier investors are less prone to extrapolate yearahead market returns from their own recent performance (the biased self-attribution results in
Vissing-Jorgensen), their tendency to forecast persistence in market returns, over the medium-or long-term, looks no different than that for the average investor.
Expected returns and macroeconomic conditions
The broad consensus interpretation of predictability in stock market returns, first
proposed by Fama and French (1989) , presumes that conditioning variables are closely tied to the business cycle. In this section, we examine the relationship between households' expectations of economic conditions and their forecasts of stock returns.
A. Measuring economic expectations
While our special survey data are inadequate for conducting a definitive time series analysis of expected returns and its relation to the business cycle, the Michigan Survey does solicit respondents' views about current and prospective economic conditions. The resulting cross-sectional variation facilitates an analysis of the relation between expected returns and perceived economic conditions. We use the responses from three questions to construct three 13 These results are robust to allowing median equity holdings thresholds vary by survey or restricting the sample to the top quartile.
measures of expected economic conditions -the first two are focused on the macroeconomy, while the third relates to household income prospects. The answers are placed into five categories by the survey-giver: (i) bad times, (ii) bad times, qualified (not good), (iii) pro-con, (iv) good times, qualified (not bad), or (v) good times. We single out this question in particular because it focuses on real economic activity, rather than "financial" conditions. The top panel of Table 3 summarizes the distribution of responses for selected dates in our sample. Clearly, there are periods with a good deal of disagreement about macroeconomic prospects. For instance, following the attacks of September 11, over 40 percent of respondents expressed pessimism about future economic prospects, while the same share expected continuously strong economic performance. In October 2005, in the wake of Hurricane Katrina and soaring energy prices, more than half of the respondents were gloomy about the 5-year outlook, but about a third were solidly optimistic.
The coded responses are used to construct an ordinal measure of the respondent's outlook, Good Times-5yrs, which takes integer values running from -2 (bad) to 2 (good). 14 This variable is thus interpreted as a measure of the perceived likelihood of a strong economy over the next few years. Taken at face value, under the conventional interpretation of business cycle conditionality, expected stock returns should be negatively related to Good Times-5yrs. In particular, investors are presumed to require -and expect -lower returns during good economic times and higher returns during bad times.
Arguably, however, the heterogeneity in investor beliefs offers an alternative possible interpretation of Good Times-5yrs that could justify a positive relation with expected stock returns. Suppose respondents (rationally) associate a positive economic outlook with high dividend growth and/or low stock return volatility. Then respondents who have a more favorable outlook than the average investor (at any point in time) might rationally anticipate favorable dividend surprises and/or a surprise drop in perceived risk that lowers required returns. In this case, more optimistic respondents might expect such forthcoming news to cause the level of stock prices to jump, which would boost returns over the period in question.
While it seems doubtful that most household investors would be confident enough in their own views of the future state of the economy to predict an information effect on multi-year returns, we try to address this possibility. In particular, we distinguish between the "idiosyncratic" and "consensus" components of Good Times-5yrs by subtracting the surveyspecific mean response from the individual's response. The deviation from the average respondent gauges the idiosyncratic component, whereas the average itself is interpreted as the consensus view of the economy. Under the conventional hypothesis of countercyclical expected returns, the level of the consensus outlook ought to be negatively related to expected returns, while the idiosyncratic component could well have a positive effect.
We further attempt to control for expected changes in economic conditions using the responses from a different survey question on economic expectations. That question asks:
"And how about a year from now, do you expect that … business conditions will be better or worse than they are at present, or just about the same"
The responses are coded: worse, better, or the same. We quantify them with a single variable,
Better Conditions-12 mos, with a value of -2 (worse), 0 (same), or 2 (better). As a measure of sentiment, Better Conditions-12 mo. differs from Good Times-5yrs in two ways that makes a "news-surprise" interpretation somewhat more plausible. 15 First, the question focuses on change, which is more suggestive of a news interpretation. Second, it pertains to a short horizon, for which it is more plausible that household investors have some conviction about their own views of economic conditions.
The third and final measure of perceived economic conditions focuses on the respondent's expectations for their own economic prospects. It asks:
"What do you think the chances are that your (family) income will increase by more than the rate of inflation in the next five years or so?"
The responses, and the associated variable (chances own income outpaces inflation), run from 0 to 100. If the first two proxies adequately control for respondents' expectations of the macroeconomy, then a rational investor's response to this question would not have incremental explanatory power for expected stock market returns (or risk). On the contrary, if this variable does convey additional information on their views of the business cycle, then the presumption of countercyclical stock returns would predict a negative relationship.
Correlations among the three measures of expected economic conditions, and their correlations with expected returns, are shown in Panel B of Table 3 . Not surprisingly, the three measures are related. However, none of the correlations between the proxies exceeds 50 percent, suggesting that each contains some independent information.
The bottom half of the table shows correlations between the measures of expected economic conditions and expected stock returns, which foreshadow some of our main results.
The first number in each pair is the correlation in the pooled microdata, while the second represents the correlation between the time-series of survey means. The latter could indicate whether correlations are at least partly driven by variation in average views over time, rather than just cross-sectional variation in optimism. As shown, each measure of expected conditions is positively correlated with expected returns in the microdata, both at the 3-year and 10-year horizon. Moreover, in the case of Good times next 5-yrs, correlations with expected returns are much higher in the time-series means, exceeding 0.66 at both forecast horizons. This suggests that expected returns are strongly procyclical. In contrast, the time series correlations for Better conditions-12 mo -our measure of expected news -are insignificant.
B. Regression results
In addition to these survey-based measures of expected economic conditions, the expected return regressions include our measure of past actual returns (over a similar horizon) and several controls for demographic characteristics, including age, education, gender, and years of investment experience. Columns (1) and (4) of Table 4 present regression results for 3-year and 10-year expected returns, respectively. To minimize the influence of outliers, these regressions are estimated using Hamilton's (1991) "robust regression" algorithm.
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As shown by the first two coefficient estimates, both measures of expected macroeconomic conditions have positive and statistically significant effects on expected returns over both horizons. We note in particular the positive coefficient on Good Times-5yrs, which is interpreted as indicating that expected returns are "procyclical": expectations of better economic performance are associated with higher expected stock market returns. 17 The difference in As suggested earlier, our measure of macroeconomic conditions (Good Times-5 yrs)
might also serve as an indicator of the news that respondents believe the market will learn over time. This caveat is addressed in columns (2-3) and (5-6) of Another interesting finding, shown in columns (3) and (6), is that excluding past returns from the regression boosts the coefficients on Good Times-5yrs Mean. This reflects a strong positive correlation between past returns and the consensus forecast of economic conditions.
Hence, extrapolation from past returns may derive in part from expectations of persistence in economic conditions, together with an association of good (bad) conditions with high (low)
returns. In any case, the regression results appear to contradict the standard view on the cyclicality of expected returns.
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These conclusions are insensitive to the choice of demographic controls, most of which have little explanatory power. In fact, gender is the only such characteristic with a substantial 18 Standardized coefficients (not shown) also imply that the magnitude of the consensus effect is greater than that of the idiosyncratic component. For example, a one standard deviation shock to Good Times -Mean results in medium-term expected returns that are 0.72 percentage points higher, while a similar shock to Good TimesDeviation increases expected returns by 0.47 percentage points.
and highly significant effect on expected returns, though only for the shorter horizon. Perhaps more surprising is the finding that investor experience and age do not influence expected returns.
This contrasts with Vissing-Jorgensen (2003) , where more experienced and older investors in the Gallup/UBS polls were consistently found to be less optimistic about both 1-and 10-year expected returns over the 1998-2002 period. As we shall see below, demographic characteristics play a much larger role in determining investor perceptions of uncertainty. 6. Determinants of perceived risk
As described earlier, our measure of perceived risk is constructed from respondents' assessments of the likelihood that market returns will fall outside the 4 percentage point band centered on their long-term return forecast. We label this probability measure "Uncertainty", and interpret higher values as indicating higher perceived return volatility.
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A. Economic outlook and demographic characteristics
Of primary interest is the relationship between perceived risk and expected business conditions. The research on time-varying volatility, while not conclusive, leans toward the view that conditional volatility in stock market returns is countercyclical (see, for example Schwert, 1989 and Hamilton and Lin, 1996) . Most recently, Brandt and Kang (2004) , using a latent VAR approach on data from 1946-98, infer that "whenever the economy comes off the peak of a cycle, the conditional volatility rises immediately" (p. 220).
To gauge how perceptions of risk change with business cycle conditions, we regress
Uncertainty on the measures of expected macroeconomic conditions analyzed in the previous 20 When we allow for time-varying experience (and age) effects, we still fail to detect a moderating influence of experience on market expectations in our earlier surveys.
section. 22 These regressions also control for the potential influence of several demographic factors and survey fixed effects. As shown in the Column 1 of Table 5 , the coefficient on Good times-5 yrs is negative and significant, implying that respondents expecting favorable economic conditions over the next few years are less uncertain about longer-run equity returns. On the other hand, the expected near-term change in conditions, Better conditions-12 mos., has no marginal effect on Uncertainty, a result that seems quite reasonable given the mismatch in horizons.
Finally, the respondent's belief that their own household income is more likely to outpace inflation has a significant negative effect on Uncertainty. This finding can be interpreted as implying that investors' own personal economic security distorts their perceptions of stock market risk. Alternatively, this variable might serve as an additional proxy for expected macroeconomic growth, which has a negative effect on perceived risk.
In contrast with the earlier findings on expected returns, it appears that Uncertainty is also influenced by several demographic characteristics. Gender, the only such characteristic that mattered for expected return, also influences perceived risk: males tend to report substantially lower Uncertainty. But we also find that Uncertainty is negatively related to higher education and years of investment experience -characteristics that are all presumably correlated with the respondent's level of financial market knowledge. These results suggest that Uncertainty contains an element of subjective uncertainty in addition to perceived objective risk. In other words, increased knowledge due to education or experience boosts the respondent's confidence in their own forecast, which induces a tighter subjective distribution for expected returns.
The negative coefficient on Good times-5 yrs, while consistent with the view that stock market volatility is countercyclical, poses a conundrum when viewed in conjunction with our finding of procyclical expected returns. Specifically, it implies that respondents associate 22 We use raw probability responses instead of imputed standard deviations on the left-hand side to minimize sample attrition stemming from purely mechanical imputation problems discussed earlier. This also allows the analysis to be robust to other return distributions, since the relationship between a covariate and a raw probability response will have the same sign as that between a covariate and an implied standard deviation for any underlying distribution.
economic expansion or its likelihood with both high expected returns and low risk, while the prospect of poor economic conditions is associated with both lower expected returns and higher risk. Taken at face value, these results imply that forward-looking Sharpe ratios of household investors are procyclical, which presents obvious problems for rational asset pricing models.
That is, equity risk premiums do not appear to compensate for these investors' exposure to macroeconomic risks.
Indeed, we can construct estimates of household-level Sharpe ratios for the broad equity market using the implied standard deviation of returns backed out from Uncertainty (Table 1) , together with 3-year or 10-year expected returns and Treasury bond yields of matching horizons.
When these Sharpe ratios are regressed on our measures of expected economic conditions and other covariates, as in Tables 4 and 5 , we indeed find them to be generally positively related to respondents' economic outlook. For the 3-year horizon, both the consensus and idiosyncratic macroeconomic expectations (Good Times 5 yrs) have significant positive effects on Sharpe ratios. For the 10-year horizon, the consensus expectation has no effect, while idiosyncratic views remain strongly positive, mirroring the pattern of results for expected returns in Table 4 .
In any case, however, there is no evidence of countercyclicality in forward-looking Sharpe ratios.
B. Representativeness heuristic
While the apparent procyclical pattern of Sharpe ratios is difficult to reconcile with finance theory, the result does accord with some recent research on cognitive biases in financial decision-making. 23 In particular, the pairing of higher expected return with lower risk and a stronger economy is consistent with what behavioral theorists have labeled the representativeness heuristic (Tversky and Kahneman, 1974 ). An investor influenced by this heuristic tends to assess the probability of an event by the degree to which it: (i) is "representative" of the available evidence; and (ii) reflects the salient features of the process by which it is generated. Here, the widespread expectation of a good economy apparently boosts prospects for a "good" stock market, that is, high expected returns and low risk.
Indeed, this "good-good" association between the economy and stock returns is analogous to the finding by Shefrin and Statman (1995) that investors expect higher returns from those stocks they also view as safer. They suggest that this positive association is a result of a potentially inappropriate linking of characteristics that appear salient in some cognitive sense. If low risk and high returns are each associated with a "good" company, this cognitive bias can lead an investor to believe that the stock of a "good" company will have low risk and high expected return.
Our survey data allow a more direct test of the role of the representativeness heuristic. In particular, we can measure the "representativeness" of respondents' 10-year return forecasts by comparing those forecasts with the respondent's recalled past 10-year return on the S&P 500 -the "available evidence" that influences their outlook. We measure "representativeness" as the absolute value of the difference between their longer-term forecast and their recollection of historical returns. The representativeness hypothesis predicts that, when this discrepancy is larger, the respondent will be less confident in their expected return forecast and, thus, will tend to assign a lower probability of realizing a return that is close to their forecast --Uncertainty will be higher. Column (2) shows regression results when our measure of representativeness in included. The positive coefficient on the discrepancy between expected returns and recalled past returns is highly significant and economically sizable, which we interpret as evidence for the representativeness heuristic.
As a test of robustness, we re-estimate (2) on a subsample that excludes investors with
reported Uncertainty values of 50 percent. As noted earlier, some of those respondents may simply have no opinion to the question, in which case their responses would weaken the estimated relationships. The results in column (3) are consistent with this interpretation. The estimated coefficients on nearly all the variables increase in magnitude; moreover, they retain statistical significance despite the drop in sample size. Finally, in both (2) and (3), the addition of behavioral controls does not eliminate the estimated inverse relationship between Uncertainty and expected (longer-term) business conditions, as reflected in Good Times-5 yrs.
Do investors' actions reflect beliefs?
The relevance of our inferences about investor beliefs hinges on whether those beliefs, as measured in our data, actually influence portfolio allocation decisions. This section examines evidence of a relationship using data on respondents' reported portfolio equity allocations (described in section 2.B). The most succinct test of the value-relevance of reported beliefs involves comparing (expected) Sharpe ratios across respondents reporting different portfolio exposures to equities. Here, Sharpe ratios are measured using expected 10-year returns on respondents' own equity portfolios divided by the implied standard deviation of returns on the broad market. As shown in Table 6 , there is a monotonic upward progression in median (and mean) Sharpe ratio as we move from respondents in the lowest equity portfolio share bucket to those in the highest bucket. Moreover, differences in the median Sharpe ratios between households with low (less than 25 percent), middle (between 25 and 50 percent), and high (more than 75 percent) equity exposures are all statistically significant.
To test whether both factors that comprise the Sharpe ratio have explanatory power for portfolio holdings, we estimate a regression motivated by the classic portfolio choice model of Samuelson (1969) . That model implies that the portfolio share invested in stocks should be proportional to the expected risk premium and inversely proportional to expected variance times the coefficient of relative risk aversion:
. Taking logs on both sides yields a linear regression specification:
Here, share is measured as the midpoint of the porfolio equity share buckets and R f is measured by the yield on the 10-year Treasury bond at the time of survey. Because risk aversion is unobservable, the idiosyncratic component of risk aversion is in the regression error term, while the average level of risk aversion is reflected in the constant. Finally, to control for life-cycle effects abstracted from in this static model, regressions also include age-group dummies. To check the robustness of our results to the log transformation implied by (1), we also estimate a reduced form linear specification, where portfolio share is regressed on expected excess return,
R i e -R f , and Uncertainty.
After removing observations with values of the two key explanatory variables in the extreme 2 percentiles, we estimate the log-log specification (1) using OLS. 24 The results are reported in the bottom panel of Table 6 . The estimated coefficients on both expected returns and perceived risk are statistically significant and their signs are consistent with theory: equity portfolio shares are increasing with expected (excess) returns and decreasing with expected risk.
One disadvantage of the log-log transformation is that the log of excess expected return is undefined for observations in which excess return is negative. To avoid losing those observations, we estimate a modified version of (1) in which the first term is simply the log of expected stock returns. Here, time dummies implicitly control for time-variation in the risk-free rate. As shown in the panel's second column, both coefficients are again significant -with that on the log expected return being larger -and the R-squared is a touch higher.
While these results are statistically strong, one might be concerned that the coefficients are so small compared to the predictions of the theoretical model. One reason could be the very coarse measure of equity portfolio share, the dependent variable. For example, investors with equity shares of 26 and 45 percent are observationally equivalent in our data. Another likely factor is measurement error in our expectations variables (particularly perceived risk), which could cause attenuation bias that pushes both β's towards zero. To address this concern, we also estimate an IV specification (not shown) in which expected volatility and excess returns are instrumented by their respective ranks. 25 In this variant, the coefficient on instrumented volatility variable rises to -0.13, while that on expected excess returns is virtually unchanged.
Finally, a more conceptual explanation is the static nature of the model (1) . In a dynamic framework, portfolio sensitivity to expectations might be muted by transaction costs and inertia or inattention that inhibits rebalancing in response to a shift in expectations.
To check the robustness of these results, we also estimate a reduced-form linear specification (column 3), in which portfolio share is regressed on expected excess return, R i e -R f , and Uncertainty. Here again, the coefficients have the expected signs and are statistically significant. Finally, as a nod toward potential dynamic effects, we augment the set of regressors with a measure of the duration of investor experience. As shown in column 4, the coefficients on the fundamentals are unaffected, but we find that the duration of investor participation in the stock market itself has a strong positive effect on portfolio share. One possible explanation for this could be investor inertia: those with longer market tenure built up more equity wealth during the bull market of the 1980s and 1990s. If investors do not optimally rebalance their portfolios but rather tend to "let winnings ride," then more years of experience would have induced higher current portfolio equity shares.
Regardless of specification, the portfolio regressions provide consistent evidence that survey responses to questions about expected risk and return reflect the actionable views of respondents, and not just idle speculation. This provides additional credibility to our seemingly anomalous finding of procyclical Sharpe ratios.
Reconciliation with return predictability literature
As emphasized earlier, the apparent pro-cyclicality of household investor expected equity returns appears to contradict the conventional interpretation drawn from the literature on return predictability. In those studies, the measure of expected return is actual return, while economic conditions are measured by macroeconomic variables such as financial ratios. Thus, our finding is drawn from regressions in which the dependent variable, expected stock returns, as well as our proxies for the business cycle, all differ from those in the return predictability literature.
To clarify the source of the disagreement, it would be useful to correlate our surveybased measure of expected returns with some of the more conventional conditioning variables.
The main obstacle to such an exercise is the very limited time series of our expected return measures; but this shortcoming can be overcome somewhat by using another source of For overlapping survey months, that correlation exceeds 85 percent. In the analysis here, we focus on the longer of the two Gallup series -own portfolio return expectations.
Arguably, two of the most important conditioning variables in the predictability literature are the dividend yield and CAY, the log of the consumption-wealth ratio. The dividend yield has received the most attention historically, although the robustness of its predictive power has been the subject of some debate (Stambaugh, 1999) 26 . CAY was introduced relatively recently by Lettau and Ludvigson (2001) , but its predictive power is relatively large and its statistical significance well documented. Both of these variables have been shown to be positive predictors of actual quarterly, annual and long-horizon stock returns; thus, they are normally interpreted as positive indicators of (rational) cyclical variation in expected returns. For instance, Lettau and Ludvigson (2001, p. 817) , argue that CAY predicts asset returns because "when excess returns are expected to be higher, forward-looking investors will react by … allowing consumption to rise above its common trend" with current asset wealth.
However, as shown in Figure 3 , the correlation between expected returns, as measured in the surveys, with both CAY (panel A) and the S&P 500 dividend yield (panel B) is strongly negative over this sample period. This suggests that conditional expected returns, inferred from regressions of realized returns on the dividend yield or CAY, are extremely poor -in fact, contrary -measures of household investor expectations. This is not because the surveyed individuals have little market relevance. As we have shown, the time series behavior of our survey-based expected returns is practically identical when the sample is constructed using only those households with a substantial stake in the market (more than $75,000 in equities).
One potential rationalization for the contradiction is that the dividend yield and CAY do not have the traditional positive conditioning effect on realized returns in our limited (and very recent) sample period. To check this, we estimate simple regressions of annual real returns on the dividend yield and CAY in the 1998-2006 sample at the quarterly frequency. In our short sample, we still obtain a significantly positive coefficient on the dividend yield of 1.55, even larger than in commonly-used sample periods. Separately, we find that the coefficient on CAY for the 1998-2006 sample is not quite significant (p-value of 0.14); however, at 4.6, it is also positive and qualitatively the same as in long-sample regressions.
27
Thus, to argue that the conventional approach to gauging time-varying expected returns produces a reasonable measure of the "market expectation," one must argue (i) that institutional investors (aside from mutual funds) have polar opposite beliefs to those of households and (ii) that those institutional investors are far more influential in asset price determination. If either of these conditions fails to hold, then the contradictory inferences are reconciled in a scenario like the following: households associate a favorable macroeconomic outlook with high and less volatile stock returns. They act on these expectations by shifting assets into equities, driving up equity prices, which also drives down the dividend yield. At such times, household investors must on average have unduly optimistic expectations; thus, going forward, the "inflated" stock valuations create the conditions for low realized returns.
Conclusion
Using data obtained from a series of Michigan Surveys of Consumer Attitudes, we examine the stock market beliefs of household investors -an important subset of market participants by the sheer proportion of outstanding equities they hold. In forming expectations of future returns, household investors appear to extrapolate from recent-years' realized returns.
While this is generally consistent with the findings of previous survey-based studies, our survey results indicate that this tendency is equally strong among wealthy and less wealthy households.
Another key, and apparently somewhat related, finding is that expected returns appear to be procyclical. When investors report more optimistic assessments of macroeconomic conditions for the coming years, they also tend to expect higher returns over similar periods.
This contrasts sharply with inferences normally drawn from the conventional approach of 27 When estimated on the post-war data, the coefficient on the dividend yield in such regressions is traditionally found to be around 0.33 (Campbell, Lo, MacKinlay, p.269) , while the coefficient on CAY reported by Lettau and Ludvigson (2001) ranges between 4 and 5.
regressing realized returns on conditioning variables. In addition, we find that perceived risk, or uncertainty, is lower when favorable economic conditions are expected. Together these results imply that forward-looking Sharpe ratios are procyclical, a seeming contradiction of the predictions of rational asset-pricing models.
The credibility of these findings is bolstered by robustness of the cross-sectional estimates, the ability to control for response quality and, perhaps most of all, and by the finding that respondents' equity exposures are consistent with their reported beliefs. Specifically, equity exposures tend to increase with self-reported expected returns and decline with perceived uncertainty. All told, these results lend support to a behavioral explanation for time-varying stock returns. In particular, equity valuations are lower during recessions -and subsequent returns are higher -because at those times individual investors are pessimistic about future stock market performance.
Of course, the rejoinder to this conclusion is that professional investors are likely to be much more rational; therefore, they could take positions that counter the influence of household investors. While this is plausible, it is not at all clear that rational investors as a group would or could entirely offset systematical irrational trading by household investors. Not only do they have limited capital, but many of them might see greater profitability in trying to "ride the bubble" Nagel, 2004, Hofsinger and Sias, 1999) . The final verdict on the importance of household investor beliefs thus rests with the identity of the "marginal investor", a subject that lies beyond the scope of this paper.
Appendix B. Some tests of survey response quality
We can gauge the extent of survey respondents' general knowledge about the stock market by comparing their recollection of average returns over the preceding ten-year period with actual historical return values. 28 The results of this comparison are summarized in Figure   B .1, which plots the distribution of respondents' recalled values (means and interquartile ranges) along with the actual realized returns (geometric average of returns over the previous 10 years).
The results are plotted in calendar time, highlighting the irregularity of survey intervals.
The historical returns series reflect the extraordinary run up in equity prices in the late 1990's and their subsequent decline. The mean and the interquartile range of investors' recalled market return generally mimic the path of realized returns, although they display a more limited range of movement. In particular, most respondents substantially underestimated the past 10-year returns in the early surveys, perhaps reflecting a tendency to provide answers weighted toward perceptions of longer-run experience.
Next, we examine whether absolute magnitudes of recall errors are systematically related to respondent characteristics. In addition to demographic and stock ownership characteristics, we considered two measures of response quality constructed from the survey interviewers' coded assessments of a respondent's "level of understanding" (ranging from "excellent" to "poor") and "attitude" (ranging from "friendly and interested" to "hostile"). The results, available upon request, generally suggest that the accuracy of a respondent's recall of past returns improves substantially with the size of their equity portfolio and education. The errors are also lower for those who identify themselves as primary investment decision-makers, as well as for those whom the questioner reported as having an excellent or good understanding of the survey question.
Finally, we consider the minority of respondents (13 percent) who declined to provide an estimate of past returns. We find that many of the characteristics that predict greater recall errors (i.e. lower-quality responses) also indicate a higher likelihood of declining to answer altogether. The means of expected long-and medium-term returns of Michigan survey respondents are plotted against realized average annual returns on the S&P500 total returns index (SPTR) over the 10-year period preceding the survey date. The vertical bars represent the interquartile range of the responses. The means of 12-month expected own equity portfolio returns from Gallup/UBS surveys are plotted against the trend deviation of CAY series (panel A) and the log dividend yield series (panel B). The CAY series are constructed as in Lettau and Ludvigson (2001) 
-4.0% Actual S&P 500 returns are defined as a geometric average on the S&P500 total returns index (SPTR) over the 10-year period prior to the survey month.
Starting with the October 2004 survey, the question on investor assessment of past 10-year S&P500 returns was reintroduced. The mean response in October 2004 was 9.9 percent with the interquartile ranges covering the [5, 10] interval. In April 2005 the mean was 9.8 percent with [5, 11] interquartile range. By comparison, the actual realized S&P500 return over the preceding 10-year period was 11.0 and 10.3 percent for these two survey dates, respectively. Uncertainty is defined as the reported likelihood that realized returns will fall outside the four percentage point band centered on respondent's expected 10-year market return. This measure is converted to an imputed standard deviation (σ 10-20 ) assuming asymptotic normality: σ 10-20 = -0.02 / Ф -1 (0.5*Uncertainty ), where Ф -1 (•) is the inverse of the standard normal cdf. Responses of 0 and 100 percent are omitted in computations of σ. This table reports regressions of respondents' expectations of annualized market returns over the medium-and long-horizons (2-3 and 10-20 years, respectively) on the following variables: (a) horizon-matched realized past returns (3-or 10-years), (b) realized returns over the most recent quarter, and (c) respondent-specific recall of realized returns during the preceding 10 years. Past actual returns are defined on the basis of the S&P 500 Total Return index (SPTR), and all return variables other than the past 3-month are annualized. The data sample is limited to surveys that include questions on respondents' recall of past market returns, which excludes 3 surveys in April 2003 through April 2004. Specifications (2) and (4) are estimated on the subsample of respondents with more than $75,000 in equity holdings while (3) and (5) use weights based on log of stock holdings. In all specifications, observations that fail the data quality filter (i.e. those with incomplete responses, extreme ratings on understanding and attitude, or 50/50 replies to all probabilistic questions) are excluded. Specifications (1), (2), (4) , and (5) are estimated using the robust regression algorithm (iterative GLS of Hamilton, 1991) . t-statistics are reported in parentheses. Qualitatively similar results are obtained with quantile (median) regression estimation, and with truncation of extreme percentile responses. Expected returns (10-20 years) 0.11** ; 0.67** 0.11** ; -0.13 0.10** ; 0.44** ** indicates statistical significance at the 5 percent level.
Expected macroeconomic conditions over the next 5 years (fraction of respondents answering …)
This table summarizes the distribution of investor responses to certain Michigan Survey questions on macroeconomic outlook. The top panel tabulates investor responses to questions on expected macroeconomic conditions over next 5 years, on expected changes in business conditions over the following year, and on chances of growth in household real income over the next 5 years for selected surveys. The surveys are chosen to coincide with some of the key events over the sample period: the peak of the bull market (September 2000), the 9/11 attacks (October 2001), the start of the Iraq war (April 2003) , and hurricane Katrina (October 2005). The lower panel reports Spearman rank correlations for these measures of sentiment and expectred stock market returns pooled across surveys, where observations with identical vaues are assigned average rank. The second set of correlation coefficients (separated by the semicolon) are based on survey-specific means of each of the variables of interest and thus reflect only time-series correlation. (2) (3) and (5-6), macroeconomic conditions during the next 5 years are decomposed into a survey-specific mean and respondent deviations from that mean. Conditioning variables also include demographic controls and past realized returns over a horizon matching that of expectations. The regressions are estimated on all available monthly Michigan surveys between September 2000 and October 2005 that pass the data quality filter. All specifications are estimated using the robust regression algorithm (iterative GLS of Hamilton, 1991) , with t-statistics reported in parentheses. Age and education dummies were included in each regression, but their coefficeint estimates are suppressed for brevity. The joint hypothesis of no education effects could not be rejected at the 5 percent level of significance in specifications (3) and (6), which exclude measures of past market returns. Age effects were jointly significant in explaining long-term expected returns. The constant term in each of the regressions represents the average expected of a female respondent with one year of investment experience, less than 35 years of age, did not attend college, and who holds a "neutral" view regarding future macroeconomic conditions. ) that pass the data quality filter. All specifications are estimated using OLS, with heteroskedasticity-robust tstatistics reported in parentheses. Survey fixed effects and age category dummies are included in all specifications. In all specifications, the joint hypothesis of no time effects could be rejected at the 5 percent level of significance, as could the joint hypothesis of no age effects. The top panel summarizes the distribution of investor-level Sharpe ratios grouped by self-reported portfolio equity exposure. The ratios are constructed as described in Table 6 . Reported p-values are associated with tests of differences in median Sharpe ratios relative to the group with the middle level of equity exposure (between 25 and 50 percent). The bottom panel reports regressions of respondents' portfolio equity share on their expectations of long-run stock returns and volatility. Regressions (1) and (2) are log-log specifications of Samuelson (1969) optimal portfolio allocation as described in text, with σ imputed from Uncertainty . The regressions are estimated on all monthly Michigan surveys that included a question on portfolio composition, i.e. those running from June 2001 through October 2005. In all regressions we excluded observations that fail the data quality filter, as well as those with outlier values of either expected returns (at 2 nd and 98 th percentiles) or volatility (Uncertainty responses of 0 or 100 percent). By construction, regression (1) is restricted to households with positive expected excess returns. All specifications are estimated using OLS, with heteroskedasticity-robust t-statistics reported in parentheses. Time dummies (not reported for brevity) are jointly significant in all specifications, while age dummies are jointly significant in (1)-(3).
